an excessive amount of urea and other metabolic products; the urea exerts a diuretic action, and it is conceivable that under these conditions an over-worked kidney may leak serum albumin. The conditions under which the albuminuria occurs, quite apart from exercise or possible excessive protein diet, we describe as " functional " albuminuria. This term I take to include adolescent, cyclic, and postural or orthostatic albuminuria. It is a fairly common condition, especially in public school boys, but by no means confined to them. Then there is the group of familial intermittent albuminuria. Lastly, we come to an interesting class which perhaps will arouse considerable discussion and I hope added interest-viz., the "leaky kidney." The cases to be described by Dr. Batty Shaw and Dr. Tyson are included in this group. Here we meet with cases of long-standing proteinuria, where the kidneys do not show any evidence of organic disease, or at least the lesion, if any, is not progressive. Further, throughout their life history there has been no evidence of nephritis.
It would appear of the utmost importance to be able to differentiate these forms from the true organic albuminuria of nephritis, not only 'from the point of view of prognosis, but also for the benefit accruing to the patient. It is my object to-night to prove to you that by means of simple tests these two forms of proteinuria may be differentiated. My interest in this subject was stimulated some years ago by my colleague, Dr. Thursfield, and I would here express my indebtedness to him for his help and encouragement.
THE PROTEINS IN THE URINE.
The term " albuminuria" has been used for many years to designate the presence of serum albunmin in the urine, and has assumed such importance that it is frequently regarded as definitely pathological. The Presence of Casts.-The urines examined often showed the presence of a few hyaline casts, but as these are so frequently present in normal urine, especially when a centrifugalized deposit is examined, no particular pathological import is ascribed to them. The cases which I have examined have been nearly all males, in whom pseudo-hyaline casts are frequently met with; these casts especially occur in morning specimens, and are due to contamination with semen and spermatozoa.
A striking feature of nearly all the urinary deposits examined was the presence of calcium oxalate crystals. In looking through my records I have been struck with the constant occurrence of these crystals, but as to their significance I am unable to express an opinion.
Having ascertained the nature and relative amounts of the proteins present, we can now apply various functional tests to determine as far as possible the efficiency of the renal epithelium. The kidney normally excretes those substances which the blood brings to it, and which are of no further use to the body. When there is organic disease of this organ then it shows a tendency to retain certain substances which it should excrete, and to separate out other blood constituents which it should normally retain. Consequently in non-nephriic albuminuria we find that the analysis of the blood shows no marked deviations from that found in a normal individual, in other words there is no retention of urea or chlorides. The analysis of the urine also corresponds to the findings in the blood. In the estimation of urinary diastase we have a. ready means of differentiating these forms, as the following list clearly demonstrates. The fact that all the urines I have examined of cases of nonnephritic albuminuria gave the well marked precipitation with acetic acid in the cold led me to investigate the nature of the protein present in such urines. In 1909, my attention was called to the fact that a number of milky effusions which I examined gave a similar reaction, and the globulin present was found to be of an abnormal type. The globulin existed in combination with lipoids, and this combination was responsible for the opalescence of such effusions. Now we know that the globulins in serum are separated into two forms, one insoluble in water and known as euglobulin, and the other soluble in water and termed pseudo-globulin. By adding various lipoids to pseudo-globulin I found it possible to render this insoluble in water, in other words to convert it into euglobulin. In my opinion euglobulin is really globulin which has associated with it a small quantity of lipoids. In this respect euglobulin is identical with the lecithin globulin isolated from pseudochylous effusion, the degree of opalescence depending on the amount of associated lipoids. This euglobulin is precipitated by acetic acid in the cold, and is in my opinion the protein present in the urine which gives this test. An excess of this euglobulin containing excess of lipoids either in the blood, pleural, pericardial, or peritoneal effusions, or in the urine, gives rise to a marked opalescence, and when this globulin is removed then the opalescence disappears. A In eclampsia there is almost always a large proportion of globulin present, and this decreases after delivery. This globulinuria is associated with an increased amount of globulin in the blood. In these cases the globulin is not of the type of euglobulin, but agrees in its properties with pseudo-globulin.
The protein precipitated by acetic acid in the cold is therefore euglobulin, and this protein occurs in non-nephritic albuminuria. In functional albuminuria it is present generally in small amounts, and tends to disappear when the patient reaches a mature age. Further, it is generally controlled, though not always, by the administration of calcium lactate. The group of so-called leaky kidneys exhibits this globulinuria in a more marked degree. It does not disappear so readily with treatment, but the characteristic feature is that, although globulinuria is constantly present, the lesion, if any, is not progressive. Further, like the case of Bramwell and Paton, there is no evidence of renal disease, and in all probability no structural changes would be observed in such kidneys. In certain cases the lecithin-globulinuria has been associated with syphilis, but since this condition has persisted long &fter the disease has yielded to treatment r am inclined to regard these cases as belonging to the group of non-nephritic albuminuria. They certainly have not shown any evidence of organic disease of the kidney, and none of the signs and symptoms usually associated with nephritis. Three of the cases were under the care of Mr. McDonagh, who has kindly sent specimens to me at intervals for examination.
The chief conclusions to be drawn from these observations is that there are a large number of cases of proteinuria in which the predominant protein is lecithin-globulin (euglobulin), and not serum albumin. These cases belong to the non-nephritic albuminurias. The work of MacLean' is of interest in connexion with the incidence of albuminuria amongst troops in training. Considering the conditions under which this work was carried out it represents a most praiseworthy effort. In 50,000 men he found albuminuria of all kinds in 6'48 per cent., and when pus, spermatozoa, &c., were excluded, the incidence worked out at 5'62 per cent. The figures for well-marked albuminuria came to 2'55 per cent. With regard to casts, the number of urines -found to contain casts was 1P87 per cent., and of these 0'84 per cent. had definite epithelial casts and P03 per cent. hyaline casts. In only 1 per cent. of the men were definite signs of disease found, and presumably all the others had non-nephritic albuminuria. The point of greatest interest in this work was the fact that previous albuminuria played little, if any, part in the aetiology of war nephritis. It is highly probable that a large number of these cases belonged to the group of non-nephritic albuminurias, although we have no exact data on which to base any definite conclusions.
The occurrence of albuminuria in alcoholism is one of great interest, and is at present being pursued along these lines. No matter how large the amount of albumin present, the condition is only temporary, and disappears when the alcohol is slowly withdrawn. The question is whether these individuals show a definite renal inadequacy or whether, like the "leaky" kidneys, the albuminuria occurs apart from the presence of any detectable renal lesion. Such cases may, on the other hand, belong to the group of toxic nephritis. Investigations are now in progress to determine this point.
CASES.
Functional A lbuminuria.-A large number of urines have been examined from time to time, particularly those from schoolboys who faint in chapel. These urines almost invariably gave a well-marked precipitate, with acetic acid in the cold and all the reactions for euglobulin. They contain albumin as well, and the ratio of albumin to globulin is generally about 2 to 1. The same condition is frequently met with amongst medical students, and at a large hospital medical school I have had an opportunity of examining several urines presenting these characters. In many of these cases the albuminuria has cleared up some years later. These urines frequently showed a few hyaline casts, and calcium oxalate crystals were almost constantly present. Cases of true orthostatic albuminuria have also been examined.. It not infrequently happens that such cases lose their albuminuria temporarily, and in some instances show great variations in the nature of the proteins present. Thus one case gave all the reactions for globulin, but later, when improvement set in, only small amounts of serum albumin could be detected, and the globulin reactions were not obtained.
The prognosis in all these cases of functional albuminuria is very favourable, and I do not think that it in any way predisposes to organic kidney disease. This view is borne out by the results of MacLean and also by those of Dukes in observations on Rugby schoolboys.
The CCases of " Leaky " Kidneys.-Three cases of marked globulinuria associated with syphilis have been examined. The urines from these cases gave all the characteristic reactions, and the ratio of albumin to globulin was again 1 to 2. Perhaps the most striking example is the case to be described by Dr. Batty Shaw. The urine, when treated with acetic acid in the cold, gave a thick gelatinous precipitate, the urine becoming almost solid. The distilled water test showed the white smoke rings very clearly, and on dialysis there was almost complete precipitation of the protein. This protein, when isolated, gave a well-marked phosphorus reaction, and all the reactions of lecithin-globulin. The remarkable feature of this case was the fact that the urine I examined was of a clear pale yellow colour, and gave no macroscopic evidence of the presence of this interesting protein.' The two other cases of "leaky " kidneys were examined with similar results, but in these the globulin reactions were not so well marked. The urine from a patient of Dr. Tyson, which I examined, showed a total protein content of 0O8 gr. per cent., and the ratio of albumin to globulin was 1 to 2. The globulin when isolated contained fatty acids of the palmitic series, but no cholesterol or phosphatides could be detected.
On certain occasions the urine was distinctly opalescent, and suggested the condition was one of bacilluria. Cultures made from catheter specimens, however, proved the urine to be sterile. The opalescence was clearly due to the presence of lecithin globulin; a point of considerable importance in view of my observations on pseudo-chylous ascites already referred to.
